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This is a susmary trarsiaticn nf a Eusslan book, Cher Motallur, v X
ot {Perrous Mstaliurgy in the Nev Five-Year Pl.n.nf, pablished by the

emy of Selences USSRE. Iarge asctions of this book ars given te comparisors
with iron and steel produstion in capitalist countries, espscially in the US,
and with explanationa wiy metallurgs cannot expand as rapidly under capitalism
as 1t does under sorialism. These sections and otheis oocnsiderel of litile
intelligence value have besn omitted, and only thoese parts which contain ip-
formation on the presext poaltion and future prospects of iron and steel pro-~
dnotion Za the UBER appear here :

Inpreapa In jeta otd

The Five-Year Pimn for the Reocnstruction and Development of the National
Eoomomy in 19%6-1950 is an essenti:cl factor in the development of ferrous
metallnrgy initiated by Comrade Stalin. Notwithstanding ths necessity of re-
comstruoting aimost ome half of the total capacity of the Soviet motallurgical
industry destroyed during the German of cupation, the level of metal oatput in the
USSR will rise significantly in the course of the first postwar Five-Year Man,
In 1950, production of pig iron will amount to 19.5 million tons, steel 25.h
millioa tons, anl rolled stesl 17.8 million torM.

The rate of development of ferrous mstallurgy during the Fourth Five-Year
Plan greatly exceeds that of the First, Second, and Third Five-Ysar Plans.
During the First Five-Year Plan the increase of pig iron amounted to 2.9 million
toas and of steel 1.7 milliocn tons. During ths Second Five-Ysar Plan the
corresponding inoreases were 8.3 and 11.8 million toas. The Third Five-Year
Plan, vhich was disrupted by the var, callsd for an inorease of 7.5 aillion
tons in pig-iron production and 10.h mililon tone in steel production. During
the Fourth Five-Year Plan the increase in metal product®m will be even larger.
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e e it . .. .. The average annuel incresse of metal produstion during the First Five-Year
' Plan amounted to 0.7 milllon tons for prig ironm and O.4 million tons for steel;
in the Second the corresponding imcrsagses amounted to 1.7 and 2.4 million tons.
The Fourth Five-Year Plan calls fcr an anmnual insrease of pig iron 1.2 times
larger than fa' che Second and three times iarger than in the First; the
corresponding anmal incresse in gteei producticn 18 to be 1.2 times and 7
tines.

A e Bl e

The following are expected to go lats opsration during the current five-
yoar period: 45 blast furnacee, 165 npen-hearth furnaces, 15 converters, 90
elestric cvens, 104 rolling mille, and 63 soking batteries. Steel smelting
will aurpass pig-iron output; ccaorerter steel will reach twice the amount of
prewar production, and preduction of high-gquality steel, especially electrical
steel, will be greatly increased.

Important ghifts in the dlstributicn of ferrcus metallurgy are tov take
place during the Fourth Five-Year Plan. The postwar pericd wiil be chayacterized
by the extensive shift of metallurglcal enterpriges to the East, the con-
struction of new metal production centers, and the drawing in cf Sorvlet
borderlands into the mighty astream of industrialization.

Ural metallurgy is to increase its potential. The Novo-Tagil'sk
Motallurgioal Plant is nearing completicn. Soon to ‘g0 into operation are
&nothexr blast furnace, one blooming miil, & rolling mills, 7 vpen-hearth
furnmces anl 2 Bepsemsr converters. The Chelyabinsk Metallurgice Plant;, vhich
1g using pure Baykal ores, is also nearing completion. This plant will be
the largest in the UBSR prcducing high-quality metal. The following additlons
vill be made during the fourth Five-Year Plan: 4 coking batteries, one blast
furaase, 13 open-hearth furnaces, 5 eiectric ovens, 2 vlooming mills, and 5
rolling mills. The Magnltogorsk Metallurgical Combine iz undergoing large
expansion ard is becouming the largeat metallurgical enterprise in the world.
The Orsk-Xhalilor Combine aow under constructicn wili use Enalilov chrome-
nickel orsa and will produce natural alleys. The first part of thie plant
vill go into production during the ourrent Five-Year Flan. A new electrical
steel plant will be construotsd in tans Eaet and the construction of four other
motallurgical plants will continue in the Urals and Iin Siteria.

The Five-Year Plan provides for ths cocstrustica or metallurgleal planta
iu Kazakhstan, Uzbeiistan, Transcavcasia, the Far Eagt, and 1o the norihwest '
USSK. ‘'Mhe oapacity of the plants ncw noder sonstruction in the Scuth wili be
yroally snlarged, :

The intensive development of metallurgy !n the East radicaily ciaanges the
relative positioe of the various regions of the USSR in regard to the output
of wmetal., Whereas bafore the Patrictic War the South was the basic metal-pro-
duoing arsa of the USSR, the new Five-Year Plan i{s forcing this area gradually
to rellnquish its position, evem +though the cutput of metal in the Soutna will
inoreass during the Five-Year Ple_.. The share of the eastern arsas in the
total USSR productfion of msal inm 1950 will ohange as fcllows in  relation to
19%0: ic iron from 29 to hb percent; steel, from >4 tc 51 percent; &nd
rolled steel from 33 to 51 percent.

The plan provides for the construstlon in the Kazakh Republic of a pig- -
iron plant and a metallurgical plant with a complets production cycle, which
will atilize the iron ore of the Ata-Su, Karkaralinek, and Karsakpay deproita
and Karaganda coal. Units of the first Uzbek metaliurgical plant were alraady
tn production in 1946,
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Share of Reglcns ia the Production of Metal o N
. (in % of the Pian) ) ‘

193 150
Reglon Fte Tron Steal Pig Iron Btesl
g _ RE¥SR . ) 36,2 51.7 58.6 63.2°
" Including: .
Central 6.3 11.b - -
Volgs Area 0.1 6.8 - .-
Northern Cancasus & Crimea %ol 4,8 - -
- Urals 16.4 18.6 -- -
Western Siberia 10.3 10.0 - o=
Eagtern Stberla . oo 0.1 - -
Ukrainien 8SR 63.8 48.1 kg.7 34,7 .
Georgian S8R - - 1. 0.7
Belorussian 8GR ’ - 0,02 - -~
Azerbaydzhan SSR e 0.1 - 0.7
Knzakis 84R -- -- -- 0.3
Uzbek S5R - 0.08 - 0.k
USSR total 1000 100.0 100.0  100.0

A large metallurgloal plant with a complete production nycle is under con-
struotion in the Georgian S88R. Thls plant will operate un Dashkesan ore and
Tovibull apd Tkvarcheli coal. A ateel-pips plant, to aupply pipes to the oil
industry, is uuder construction in Azerbaydszhan. These two plants will cover
K the basic metal requiremsnts of the Transcancasizn rapublica. S

The northwestern aress of the USSR, wvhich possess a great number of
large-scale machine-building enterprises, including tke mashine lndustry of
Leningrad, are supplied at present with metals brought from the Scutb, the Urals,
and Stberia, ‘The Fourth Tive-Year Plan will witness ths emergence of a
metallurgiocal giant of the Worthwest, which will utilize the cres cf the Kola
Penduskla, the coking coal of the Penchora Basin, the peat resources of ths
region, and the enormous amcuats of asrap metal which are accumilating {n this
induscrial area.

The geographical distribution of ferrous mstallurgy during the Fourth. Five- :
Year Plan should go a long way toward eliminating discrepancies between production B -
and consumpiicu of matal in the various parts of the USSR. . . o

Ctilization of Meial

‘The extensivo building of induatrial enterprises and the enormous develop-
ment of railroad transport made it necessary for ths USSR to concsntrate on the
ontput of heavy-gauge rolled metal. In 1939 rails, cover plates, blocka, tires,
wheels, and axles constituted 21.2 percent vf the entire rolled metal produsction
ima, 5.1 percent ); beams, horizontal beams, and structural irova 37.T percent

US, 2h.3 peroent); sheet metal (thick, medinm. and thin; tin plate; and rooflng
tlns 19.% percent (US, 47.2 percent).

o . During the new Fire-Year Plan the utiiization of metal will vemaiu about
the same as 1in 1940,
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Aseortmenc of Ronad Meta.‘

{1n %)
1940 1950
Rails (railroad snd streetcar) 9.5 2.5 -
Beams and horizental bsams L .6 542
Inoluvding: medium : . e . 0.9
large ‘ - b3
Structural iron ) L3.6 37.0
Indluding: emall , - 133
nsdinm - 12.8
large - 10.9
Fish plates wott 3.6
Structural strips 1.9 1.6
Bolled wire 5.5 53
Shset iron 19.2 19.5
Inoluding: thin 5.9 T3
modivum and thick 13.3 12,2
General purpose iron - 1.5
Roofing tin and d1p iron 1.5 1k
Blaok ‘shast 0.7 0.8
'Hru and wheels 2,1 2.3
and transformer iron -t 0.6
Hollow ingots 3, 4.1
Axle bars &nd wroughtiron . ot 1.7
Bars for various types of rolling [Eiscelmnsousﬂ 8.2 - 5.9

100.0 100.1

% Towindou in viker Lypos ol rulied meial
Tin produotion ie sxpecied to incysase greatly during the caurrent Five-Year
Plun; nsw techmnlogical processos, like continucus cold rolling, will bLe employed

tor its production. The metallurgical plant in Karaihstan will be engaged
mainly in the output of tin.

Irou-Ors Resources

Swelting nf 50 milifon tons of pig iron a year will requirs the anral
miotng of 150 alllion tons of iron osre. To make “hie poasible a mamber o
importuut messures will have to be taken during the current Five-Year Plan.

The TSER has enormous patural reacurces which make possibie a practically
salimited growth of ferrous metallurgy. The problem is to make ihese resources
avellabls to the metallurgical indusiry. Ons of the principal tasks of the
Foarth Five-Teur Plan 1s to speed up geciogical prospecting, espeoially in the
eastern part of the USSR, in order to provide the nsedmd rav materials for the
rapilly expanding ferrous mstallurgy.

Acnording to 1939 estimates, USSR geological reserves of iron ore of all
oatogories amounted to 10.9 billion t:ne, of which industrial ores (categories
A apd B) wore estimated at k.3 billion tons-

A number of deposits contain resources in excess of one billion tons. Thus,
Krivoy Ros Basin ore reserves are estimated at more than 1.5 biilion tons, with
an iron oontent of ¥5-65 percent. The Krivoy Rog Basin is one of the most im-
portant suppliers of iron ore. 3Befure the war, 60 percent of USSR iron ore
came from this area. IZnormozas supplies cf high-quality ores, the proximity of
the Donets Basin coal, and the area's nearness to major consumere of mstal,
ocoptributed in the past to the rapid development of ferrous metallurgy in the
South. These factors open up even vider prospects for the future. The Fourth
Fivo-Yoar Plan provides for the "reconstruction and further development of
the Krivoy Rog irom-ore dbasin.”™ There can be no doubt that a vastly expanded
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metallurgy in the Socuth will play ite part in realizing Stalin's plan of
ameliing 50 million tons of pig 1r9n. et e .

The resources of the Krivoy Rog Basin are nct limited to the availabllity
of high-iron-content ores. ‘the basin also contains enormous reservea of irpn
quartzite (estimated at more than 50 billior tras) with an iron content of 35-h0
persont . .

In addition to Erivoy Rog, the Soutk hag ancther important iron-ore depoelt,
the Kerob lron-ore mines, whose gsvlogicai rescurces are placed at 2,7 billien
tons, insluding 1.6 pillion tons of inmdustrial cres, The orss of this basin are
ommplex in oharacter, contalalng fa addition to iron ore (30-40 percent),
Phoaphorus, vanadium, and manganess. The character of the Kerch ores deter ' sag
the direction in which thoy can be used mstallurglcally. They can be uged .
tha bagis for the produstion of Thcmas-process phosphorous cast iron.

Before the war, the Lerch ores wore not naed to any great extsnt., Yet
thalxr utiligation would be a fact of great econcmic significance: large iron-
ore depoeits vould be uged irdustrially, phosphoric siag could be obtalned for

" uge a8 fertilizer, and vanadium slag extracted for the processing of vanadium.

. Heéw iron-cre deposits will have to be found in the Far East and in Siberia.
The capmoity of the mines at Gornaya Shoriya (Western Siveria) will increase
by 2 m{11fon toms in 1950. This will decrease to & conslderable extent the long
barls of the Magnitogorsk ors to plaats in Siderie, aspecially to the Euzmetsk
Mstallurgioal Combine.

-. The metallugical plant whick is now under sonstruction in Leningrad Rayon
will utilize the rich iroas-ore resources of the Kola Peninsula.

Beycnd the current Five-Year Plan there is a rlan o expand the ferrous
motalluray of the nantwal TRAR h- utfliztog tks LTon &3e off bbeo Zurek Magnesic
Ancmaly. These deposits have large iron-ore reserves (over 300 million tons)
with an iron oontent of 58 percent. In addition to iron ore, the Kursk
Negnotic Anomaly has enormous reserves of quartrite (about 200 billicn tons)
with an iron oontent of 35 percent. .

. The EKazakhstan irsn-ore depoaiis are expested to undergn a congiderabie 1n- -
orease in their exploitation, especiaily the . Khalilov chroms-nickel vres to bs
uswvd in the produstion of oatural-alloy metal. The titanumgistites of the
Urals will be used more extensively in the metallurgical prooess. )

During the Fourth Five-Year Plan the reserves of industrial iron ore
(oategortes A and B) will increase by 1,680 millicn tons and manganeso re-
serves vwill inoreage by 110 miilioz tons.

Output of Re: t terial

inorease in metal production requires a larger ocutpnt of refractory material.
It is estimated that 2.78 miliion tons of chamctte and 0.98 million tons cf
Dinas brick will be produced in 1950,

Becongtustion of Metallurgiosl Plants

The major objectives of the fourth Five-Year Plan in ferrous metallurgy
are to attain the prewar production level and to increase that production by
35 perceat. This means that the mstallurgical capacity destroyed during the
war has to be re-established.

The Germans destroyed 54 blast farnaces, 119 open-hearth furnaces, 101
rolling mills, 39 Pipe-rolling mills. Three hundred and twelve steam boilers
vith a heating surface of 57,540 square meters wsre destroyed, and 527 boilers
vith & heating sxrfuce of 107,250 aquare msters were damaged; 45 steam turbines
with a capacity of 254,350 kilowatts were destroyed, and 16 turbines with a
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capacity 40,350 kilowatts wers damaged; 53 steam-operated mschines developing A
51,250 by were destroyed, apd 29 steam-opersted machines developing 42,025 hp

" were damaged., The Qermsns fully destroyed 12,768 elsstriocal motors with a
capasity of 402,130 kilowatts apd damaged 3,564 motors with a_ capecity of A
163,770 Kilowatts. In addition, thsy destroyed a large numbsr of metal- IR i
outting mmohines and hoisting and transport equipment, ) AT

R It i3 estimated that the reconstruction of the destroyed plants of the

e ferrous mstallnrgy will regnire about one million toss of rolled metal, more
than one millioa tons of cement, more thas one mililon tons of refractory
material, more than 3 million cubic meters of timber, milifons of sguars meters
of glass, and about ome billion constmotion bricks. Recoastrustion work
will reguire mboat 1.5 billion man-houras. The following will be re-sstablished
during the Foruth Five-Year Plan: 3k blest lurmmoes, 69 cpon-hearth furpaces,
14 converters, 16 slestrical ovens, and dozens of rolling mills,

Phyalcal Charasteriatiss of Soviet Iron Ores

4 large part of the ore minsd inm the USSR {s less than 10 millimsters at
the largest oross gection of ths lump. The fines of the Krivoy Bog ores amount
to 8o less than 50 peroent, while the Bessemsr ores, richest in Lron to be
found in the Zrivoy Rog, have a finer ocontent of almoat 80 percent. The Ksrch
ores ars almost wholly made up of fines; and the Magnitogorsk ores also contain
a large adaixture of fines. The average fines content.of ores for the whols
USSR 1s k0 percont. Among the provisions of the Fourth Fiva-Year Plan is that
38 peroent of the ivon ore used ia furnsces is to undergo aggleweration.

Utilteation of Low-Grade Ores

High-grade ores, 1.6., ores vhich require neither concentrating nor
aggloasration, sonsitute only from 7-17 percent of the induatrial ore ressrres
to be found in Zihw avtacinmal TMNAR {vcn-awe depastts Ry 1050, omly shont ko
percent of the iron ore reyuirsd in ferrous metallurgy will be used without con-
oentrating; the rest will have o undergo concentration or agglomerstion. e
Among the important tagks of the Fourth Five-Year Plap iis the development of
S A better methcds of concentrating lowgraie cres. The existing methods are far :
i- B 8 from adequate. The loss of iron and uwanganess during consentratfon 1s too great. ,
R This is especislly true in regaxd tv manganase. The prewar methods of concentration-
: Yielded only 50-TO percent of mangareca. : o

i Coke for & Lter

; A Most of the UBSR coking coals Lave a high eulfur contezt. Tale is k
P . particularly trwe of the Doneiz ooal, the wulfur coutent of which varies between
PR el L 1.25 and 3 percont, with an average of 1.9 percent. . The coke of Kuznetek coal
has a lower sulfur content. Huwever, considering the fact that more than one
half of UBSR coke caves from Donets coal, the problem of reducing the sulfur =
content of coke acguiles considersble significarse. High ash content in coks is
likewise a negative factor in the efficient operation of & mmelter.

The Fourth Five-Year Plan provides for the constmction of 271 coal-dressing
plants vith a capaoity of 175 million tons a year.

Cszaolty of USSR Furpaces

The bulk of USSR pig iron is produced in ovens with a capacity of over 800
cubic meters. Before the war these ovens acoounted for 63.6 percent of the pig-
iron output. while ovens with a capacity of 1,000 cubic meters and over accounted
for 30.9 persent of i output. .

During the Fourth Five-Year Plan bl blegt furnaces with an average capaoity
of 824 cubic meters will either be nevly constructed or reconstructed, Of this
number, 24 will have a capacity of 1,000 cubic meters or over apd will account
for 70 percent of the output of the newly erected and reconstructed furnmces.
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By the end of 1950 more than 70 percent of the annual pig.iron production
will come from furnaces of 800 cubic meters and over; wcre ‘than 50 percent of
pig-iron output will coke from furnaces of 1,000 cublc metere and over. The
furpaces of Magnitogoersk, the Euznetsk Combine, Zaporozhstal', the Krivoy Rog
Plant, and Azorstal?! will produce %0 persent of the total pig-iron output of
the Boviet Union.

Open-Hearth Steel Produgtion

About 80 percent of the steel prodused in the USSR comes from open-hearth
ovens. One of the principsl factors in the lncremse of steel pruduction is
the enlargement of the mteel smelters® capacitles. This enlargement has ont-
stripped all other countries, inclnding the US, All metallurglical plants whioch
ware constructed during the Stalin FlveiYear Plans have high-capacity open- :
hearth furpaces. The Magnltogorak, Kuznetsk, Zaporozhstal’, and Azovstal' Plants
and the Deeyzhinsily and Kirov Piants have opsn-hearth furnaces with a capacity
of from 150 to 400 tons. In contrast to the practice prevailing in the US,
Soviét bnilders do not limlt themselves to ovens of 185-235 tons® capacity,
but favor furpeces of largsr dimensions. The latter involve smaller sapitai
investmant per ton of steel, greater fuel economy, and higher labor productivity.

Tt hss hitherto been assumed that the amelting of high-quality steel
and alloyed steel requires the use of small open-hearth furnsces. Experiense
during the Patriotic War bas demcnstrated the fallacy of thie assumption. Alloyed
stoel and high-quality carbon steel were successfully produced ln ovens of 185 |
tons, and even of 300 tona.

The average anmal capacity of the 118 open-hearth furraces which will
enter production during the Fourth Five-Year Flan is sstimated at 100,000 tons
each. . Furnaces with an annual capasity of 150,000 tons and over wili constitute
70 pexoent of the total capacity of the new plants.

High-Quality Stesl

ren before ths Patriotic War, production of alloyed steel occupied a
proninent plece in the USSR. During the war, output of high-quali€y ateel
greaily inoreased. In tue postwar periocd, the importance of alloyed gtesl will

: Bl be even greater. It follows that the improvement in the quality of USER-prodacad
- " o stesl becomes an important national-economic problem. Of great importance in
’ T e i thig conmsotion is the development of methods for the production of alloyed
stoel vhich reluce the use of soarce alloyed eiements to a minimm. The enormeps
resouzces ol oomplex ores and the possibility of utilizing the alloyed slementa o
aontained in thess ores create especislly favorable conditions for the aevelop- R
_ment of mass prodactioa of lov-alloyed steel. The matailurgloal processing of the
complex ores containped in the Ozsk-Khalilov deposits is to be increased greatly
Quring the Fourth Five-Year Plan.

Rolled Steel

Before the war, only 60 psroent of the steel ingots passed through ths :
blooming and roughing mills. The rest of the steel cams out in the form of . ' "
emall bars. Casting of small bars greatly diminishes the productivity of open- o
hearth furnaces. The Fourth Five-Year Plan provides for the fnstallation of
five new blooming mills ard one roughing mill. The productive oapacity of the
roughing equipment in 1950 will amount to 19 million tons of ingot per annum.

Equipment for contimuous roliing kas bean in operation in a number of
Soviet steel planta, namely, Zaporozhstal® and the Krivoy Rog and Magnitogorsk
' Plants, DJuring the currenc Fivo-Year Plan this highly efficlent atesl-rolling
mothod will be greatly extended.
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. DBefore the var, olectricaily~operated rolling-mill machinery constituted
T76.7 percent of the total USSR capacity. - The alm of the current:Five-Year
Plan is to increage the percentage of electrically operated equipment still
further.

Heshanization of Production

In 1940, 7¢ percsnt of the USSR pig-iron ontput was produced im highly
mechanized plants., Steel produntion bas not reached such & high degree of
wechanization slthough it is considerabiy high. At the Dgexchinsikiy Plant's
blagt furnace ¥o 8, which has a capacity cf $30 cublc meters and is highly
mechantized, only 113 workers were employed; of theds only kO attended divestly
to the furnmce, while the rsst performed auxiiiary funotions. Blast furaace
¥o 5 at the same plant, which is not so well mechenlized and has a capacity of
enly %25 oublo msters, employed as many as 305 worksrs.

In 19%5 the Magnitogorek and Kiuznetsk Heta].mrgiéal Combines, which pro-
duced 5 millfon tons of pig lron, employed a total of 1,300 workers at 10
blaat furnsces.

Mechanization of profustion in open-hearth furnacea likewiss rssults in
insreased lsbor productivity. Thus, the nonmechanized cpen-hearth farnaces
of the Vorkhn»-Isetsk Plant had 141 workers attending each of the four 3l-ten-
capacity orens. - On the cther hand, the open-hearth furnaces of the Magnitogorsk
Combine, whick ire fully meshanized and have a capacity of from 185 to 370 tons,
in 19%5 employed an average of 84 workers for each furnace.

Iabor Productivity

Raising labor productivity is one of the prinripal tasks of the rostwar
Five~Year Plan, The average labor productivity before the war is illustrated
in the following table: )

Apnnual Production Pexr Worker (tons)

Ringtg ' Cast_iron

Magnitogorsk Combine 2,840
Kngnetsk Combine 2,324
Xrivoy Fog Plant ) 1,732
Zaporothatal?’ 1,579
Azovatal! 1,642
Kirov Plaat 2,102
Azerzhinskyy Plant 785
Potrovaky Plact . 9
Xramatorsk Plant 125
Ordzhonikidze Plent 707
Fraanse Plant 636

The low per-capita produotion in many plants makes it imperative to take
svery possible meagure to iacrease labor productivity in the postwar period.

Iabor productivity can be raised (1) by increasing the paramster of
mstallurgical units without changing the number of workers in the plant, aud
(2) vy mechanizing production and reducing the mumber of workers in the plaat.

Another feotor in increasing Jabor productivity is socialist competiticn
and the sxtension of the Stakhanovite work mesthods.
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